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干燥预处理，农杆菌液OD600约为 0.6，共感染时间为 20 min，
共培养培养基中AS浓度为 50 μmol/L的条件下，能够获得
较高的转化率。 
（2） 转基因株系的获得：获得 207 棵再生植株，检测到 193 棵
为转基因株系。再生植株根和叶片经组织化学染色检测到
GUS 基因的表达，PCR、斑点杂交及 Southern 杂交证实了外
源基因已整合到日本晴基因组中。 
（3） 转录水平的检测：通过 RT-PCR 检测，判断目的基因已经正
常转录。 
（4） 转基因株系子一代的获得：获得 52 个转基因株系的种子总
共 892 粒，将部分种子萌发，培育成小苗，经组织化学染


















Plant-derived vaccine is becoming one focus of plant gene 
engineering, which has such advantages as easy production, low cost, 
convenient and safe use and easy storage. In this experiment, fused 
gene O21- O14 -A21-HBcAg containing both type O and A FMDV 
antigenic determinants were introduced into rice (Oryza Sativa 
Japonica cultivar Npponbare ) mediated by Agrobacterium. 
Up till now an effective transformation system has been made, 
and 193 transgenic seedlings were obtained. PCR, Southern dot 
blotting, PCR-Southern blotting and GUS gene expression detection 
has demonstrated their reliability. RT-PCR show the fused gene has 
been transcribed in the rice. All the work was summarized below: 
(1) Established the genetic transformation system of Npponbare: The 
highest transformation frequency was obtained when the 
transformation process carried at callus pre-dried, Agrobaterium 
solution concentration reach 0.6 at OD600, the infected time longer 
than 20min, AS concentration reach 50 μmol/L of co-culture 
medium. 
(2) Obtain of transgenic seedlings: Altergether there were 207 
regeneration seedlings, via PCR, dot blotting, 193 seedlings were 
considered to be transgenic seedlings. Then the GUS gene 
expression was confirmation by histochemistry dying. All these 
reveal that the fused gene had inserted into the genome of 
Npponbare. 
(3) Detetion on transcript level: RT-PCR show the fused gene has been 
transcribed in rice . 
(4) Obtain of transgenic sub-generation seedlings: Altergether there 
were 892 seeds of 52 transgenic seedlings.Partial seeds 















Detetion via PCR and GUS gene expression reveal that the fused 
gene had been inherited to the next generation. 
















略  缩  词 
 
FMDV（Foot-and-mouth disease virus） 口蹄疫病毒 
Cb(Carbenicillin Na2) 羧苄青霉素 
Hyg (hygromycin B) 潮霉素 B 
Kan (kanamycin) 卡那霉素 
NAA (naphthalene acetic acid) 萘乙酸 
2,4-D (2,4-dichlorophenoxy acetic acid) 2,4-二氯苯氧乙酸 
6-BA (6-benzylaminoppurine) 6-苄基氨基嘌呤 
LB Luria-Bertani 培养基 
AS (3,5-dimethoxy-4-hydroxy acetophenone) 乙酰丁香酮 
GUS (β-glucuronidase) β-葡糖醛酸糖苷酶 
CTAB (cetyltriethylammonium bromide) 十六烷基三甲基溴化铵 
PCR (polymerase chain reaction) 聚合酶链式反应 
X-gluc (5-bromo-4-chloro-3-indolyl-β-D-glucuronide)   5-溴-4-氯-3-吲哚-β-D-葡糖苷酸 
BSA (bovine serum albumin) 牛血清白蛋白 
BCIP(5-bromo-4-chloro-3-indolyl- Hosphate) 5-溴-4-氯-3-吲哚-磷酸二钠盐 








































口蹄疫病原为口蹄疫病毒 (Foot-and-mouth disease virus，
FMDV)。FMDV属小RNA病毒科(Picornaviridae)，口蹄疫病毒属
(Aphthovirus)，具有 7种不同的血清型，即O、A、C型(称欧洲型)，






































































































分为 4 类：细菌疫苗、病毒疫苗、寄生虫疫苗、避孕疫苗。 
1.2.3.1 细菌疫苗 
利用转基因植物生产的细菌疫苗主要有大肠杆菌热不稳定毒
素 B亚单位疫苗(Escherichia coli heat-labile enterontoxin B subunit，







茎直接饲喂小鼠，每周一次，每次 5 g马铃薯块茎(约含LT-B 20 ug)，








































































兔出血症病毒(rabbit hemorrhagic disease virus，RHDV)疫苗：
Vp60 是RHDV的主要结构蛋白，Castanon等[14]将编码RHDV Vp60
















































愿者作受试对象，其中 20 人口服 3次转基因马铃薯，另 4 人口服
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